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ORIGINAL RESEARCH
ABSTRACT
Objective: This Study aimed to characterize the motor development and nutritional status of scholars
with ADHD indicative. Methods: Eighty scholars of both sexes, aged 12,30 ±1,16 years old
participated; separated in groups with (n = 40) and without ADHD indicative. To identify ADHD and
Motor Development were used respectively, the Hyperactivity and Attention Deficit Evaluation Scale,
and the motor battery MABC-2. Height and weight were measured to calculate Body Mass Index.
Data were analyzed on SPSS17 software, adopting p < 0,05 significance levels. Results: The subjects
presented, in most, a normal motor development. The ADHD group showed most numbers of subjects
with a “defined motor problem”. It was found a statistically difference on throwing and catching skills
(p = 0,005), balance (p = 0,010) and general motor development (p = 0,014) which without ADHD
group presents better performance. It wasn’t found any significative association between motor
development and ADHD presence. The scholars showed adequate nutritional state for age, but
didn’t present a statistically significative difference between groups. Besides that, many subjects in
both groups were classificated as overweight. An inverse relation between nutritional status and
balance was found on with ADHD group (r = -0,321). Conclusions: There was difference in balance
skills and abilities manuals, with poorer motor performance presented by the group with ADHD.
They also found that the higher the BMI of children with ADHD worse performance in the balance
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INTRODUCTION
There is an increase in research on
developmental disorders last years, primarily on
motor disorders associated with problems such as
Attention Deficit Disorder and Hyperactivity Disorder
(ADHD) and Developmental Coordination Disorder
(DCD)1-6. These studies have highlighted deficiencies
in motor skills due to developmental delay, attention
deficit and changes in the brain, resulting in
dysfunction of neurotransmitters.
Studies in motor development also call
attention to the importance of nutritional
assessment7,8, due it being a source of information
about the health status of a population, in this case
the child population. Through these techniques, it
is possible to establish changes related to
malnutrition or overweight, which can cause health
problems such as cardiovascular disease, blood
pressure, diabetes, cancer, and others9,10,11. In
Brazil, data show that the number of overweight
children represents a jump of 20 percentage points
in 20 years12. According to these data, one in three
children aged 5 to 9 years are overweight and 14.3%
are obese. Besides that, it was verified weight deficit
at 4.1% of children in this age group.
Researches1,3,13-15 have found associations
between limitations on motor performance and
ADHD6 and between motor difficulties and
overweight11,16.17. The knowledge about the disorders
(learning, motor or attention) comes from studies
in pediatric population and the number of
investigations found about adolescents and adults
is significantly low18,19.
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Several studies have been developed in Brazil
and in the world, characterizing the motor behavior
and motor profile of children with ADHD3,6,20-22.
However there are few national and global studies
identifying nutritional characteristics in adolescents
with attention disorder11,16,19,23, what is really
important to better characterize their health
conditions23. According with a systematic review
study conducted by Shaw et al.19, the obesity issue
on ADHD researches is less reported in the
literature, and shows to be relevant in the current
study because obesity is increasing in all countries.
In the case of children and adolescents, Agranat-
Meged et al.23 claim that ADHD may act as a risk
factor to develop an abnormal feed habit, which
reinforces the need to research this theme.
Thus, the present study shows scientific
relevance to characterize the motor performance
and nutritional status of schoolchildren with
indicative of Attention Deficit Disorder and
Hyperactivity Disorder (ADHD).
METHOD
The research was conducted in accordance
with resolution N° 196/96 of the National Health
Council (NHC) and approved by the Ethics and
Human Research Committee (EHRC) at
Universidade do Estado de Santa Catarina (UDESC)
(Protocol  n°106/2010).
Participants
The school in which the study was conducted
serves about 3,000 students in kindergarten,
elementary and high school, being located in São
José / SC. According to pedagogical team, 1.216
subjects ranging in age from 11 to 14 years (the
target age group of the study) were identified.
From this number of subjects (1.216) was
calculated a representative sample of 300 students.
They were evaluated according to the motor
performance, indicative of ADHD and nutritional
status. After these assessments 40 students were
identified with indicative of ADHD (13.3%). In view
of the purpose of the study to characterize the motor
performance and nutritional status of schoolchildren
with ADHD indication, it was considered necessary
to establish a control group for comparison.
Therefore we conducted a random raffle with
260 students who showed no indication of disorder,
constituting a group of 40 students. Therefore, were
part of the final group of 80 participating students,
of both sexes, aged 11 to 14 years (mean age
12,30 ± 1,16 years), divided into the following
groups: “with indicative of ADHD” (n = 40) and
“without indicative of ADHD” (n = 40).
Inclusion criteria were: age criteria (11-14
years), lack of physical and mental problems that
prevented the testing, delivery of consent term
signed by parents or guardians allowing the
participation of children in study.
Data Collection
Data collection occurred after the approval
of EHRC / UDESC in a specific place provided by
the school, during the moment the subjects were
at school.
All researchers involved in the study were
previously trained to apply the tests. Students were
individually assessed and advised to wear clothing
appropriate during the tests and before each
evaluation they performed attempts to become
familiar with the instrument.
Instruments
It was used the scale for assessment of
attention deficit disorder and hyperactivity disorder
- EDA-H24 formed by 20 closed questions that
characterize the Disorder inherent symptoms in the
family and sTablechool environment, being applied
to parents and teachers.
The score rat ing scale refers to:
Hyperactivity / Impulsivity e” ten; Attention Deficit
e” ten; e” 11 Conduct Disorder, Attention Deficit
Hyperactivity e” 18; and Overall e” 30. The total
result of the subscales indicates that when the
score is greater than or equal to 30 points the
subject is rated with prevalence of overall ADHD
symptoms (associated with conduct disorder). To
identify students with ADHD indicative, the scale
responses completed by parents and teachers
pointing the behavioral characteristics of students
in both environments (home / school) were
compared.
Motor performance was evaluated by the
Movement Assessment Battery for Children 2 -
MABC225, used to detect motor difficulties in
children and adolescents aged between three and
16 years. The test covers Manual Dexterity, Aiming
& Catching (ball skills) and Balance (static and
dynamic) with different complexities for each age
(age band one: three to six years; age band two:
seven to ten years; age band three: 11 to 16
years). In this study, specifically, was used the
range three.The evaluation results are calculated
using the MABC2 Total values, compared in the
table of percentiles, as the protocol requires.
Children whose total score is below the fifth
percentile, should be considered with an indication
of motor difficulty, values between the fifth and
15th percentile indicate that the child has some
motor difficulty (risk of motor difficulty), and values
above the 15th percentile indicating a normal
motor development.
It was assessed body mass (Plenna Weighing
Scale) and height (Cardiomed stadiometer) to
calculate Body Mass Index (BMI). To determine the
nutritional status were used references of the World
Health Organization26.
Data An Data Analysis
It was used the Statistical Package for Social
Sciences - SPSS 17 for Windows, through descriptive
and inferential statistics. The normality test of
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Kolmogorov Smirnov (n > 50) was performed to
check the distribution of data for the following
variables: age, weight, height and total scores of
the MABC – 2; as they did not follow the normality
criteria, non-parametric tests were used. The
Spearman correlation coefficient was used to
analyze the relationship between BMI and motor
skills; and the U test (Mann Whitney) to compare
motor performance between “with ADHD” and
“without ADHD” groups.
A binary logistic regression analysis was used
to verify any association between variables “with
movement difficulty” and “indicative of ADHD”. The
variables were included in the test in dichotomous
form (zero = normal; one = at least one problem:
hyperactivity / impulsivity, attention deficit disorder,
conduct disorder, hyperactivity + attention deficit,
overall associated with the conduct disorder). The
variable “movement difficulty” had three response
levels (zero = no movement difficulty, one = risk of
movement difficulty, two = with movement
difficulty) and entered as a dummy variable. To all
analyzes were established a significance level of 5%.
RESULTS
It was found that in both groups most
students had normal motor development (with
ADHD: 90%; without ADHD: 85%). About indicative
of motor difficulties, four subjects were identified
in the group “with ADHD” and only one in “without
ADHD”.
Comparing the motor performance in MABC-
2 skills categories (Table 1), a statistically significant
difference has occurred in of Aiming & Catching skills,
Balance skills and MABC-2 total, with the worst
performance in with ADHD group. Verifying the
association between the motor classification and
ADHD indicative (Table 2), we found no significant
association.
Figure 1 shows the frequency distribution of
subjects’ nutritional status where can be observed
that most subjects, in both groups, has normal
weight. When comparing BMI between groups of
students with and without ADHD (Table 3) there
was no statistically significant difference between
groups.
Table 1: Motor performance comparison by skill category of students with ADHD indicative (n = 40) and
without ADHD indicative (n = 40), Florianópolis/SC, Brazil, 2010
Skills Disorder Mean SD Median Mean Rank U P
Manual With ADHD 25,31 18,32 25 40,88 785 0,883
Dexterity Without ADHD 24,12 15,76 25 40,13
Aiming & With ADHD 45,20 27,73 50 33,30 512 0,005*
Catching Without ADHD 63,82 23,90 75 47,70
Balance With ADHD 47,20 32,39 37 34,04 541,50 0,010*
Without ADHD 65,30 28,60 77 46,96
TOTAL With ADHD 47,20 32,39 37 34,15 546 0,014*
Without ADHD 44,09 22,61 37 46,85
U= Mann Whitney U test, p = significance index.
* Difference statistically significant at p < 0.05.
Table 2: Association between motor ratings and the indicative of ADHD, Florianópolis/SC, Brazil, 2010
MABC-2 Motor Performance OR CC 95% P
Without difficulty 1
Risk of difficulty 0,86 0,19 – 3,94 n.s
With movement difficulty 3,07 0,90 – 10,52 n.s
n.s =  Not significant
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Figure 1 – Frequency distribution for classification of nutritional status of children with ADHD (n = 40) and
without ADHD (n = 40), Florianópolis/SC, Brazil, 2010
Table 3: Comparison of BMI among children with ADHD (n = 40) and without ADHD (n = 40), Florianópolis/
SC, Brazil, 2010
Nutritional Status Disorders N Mean SD Median Mean Rank U p
BMI With ADHD 40 19,55 3,21 19,39 42,41 723,50 0,462
Without ADHD 40 19,02 3,29 19,00 38,59
BMI: Body Mass Index; U = Mann Whitney U test, p = significance level;
* statistically significant at p < 0.05
Checking the relationship between BMI and
motor performance of students with and without
ADHD by category of skills, the results revealed a
statistically significant relationship between BMI and
poor balance skill (r = -0.321, p < 0.05) for “with
ADHD” group. These results indicate that the
variables are related the higher the BMI, the worse
the performance in balance skill. A significant
relationship wasn’t found for skills. No significant
correlation between BMI and motor skills were found
in “without ADHD” group.
DISCUSSION
Most students in both groups were classified
with normal motor development, which is
corroborated by other researches27, 28. It was also
found that children with ADHD had a higher
occurrence in defined motor problem (motor
difficulty) classification. According Kadesjo and
Gillberg20 half of individuals with ADHD have
moving difficulty due to lack of attention and
behavior problems. This assertion is corroborated
by another study3 in which motor skills of children
with ADHD subtypes were investigated, finding
that about 50% of boys in each group had
problems in motor performance compared to the
control group. The authors comment that the
motor difficulties of these children range from 8
to 50%, due to the fact that symptoms of
distractibility and impulsivity stand out to the
observation of motor problems and associated
impacts3.
Comparing motor performance by skill
category, a significant difference was found in Aiming
& Catching and Balance skills, and motor performance
overall, with worst performance for with ADHD group.
According to Sangster et al.14 children with ADHD have
slow movements, with variations and lower precision,
making them with more motor disadvantages than
children without ADHD. Remember that is not
established in the literature in which activities children
with ADHD have higher deficits and have been shown
different results for each skill.
The results of this study are compatible with
results of an investigation3 which found greater deficits
in performance of ball skills in students with ADHD
types of inattentive and hyperactive/impulsive when
compared to control group. For balance skills, unlike
the present study, the authors found no differences
in performance between groups.
In other research13, significant differences
were found in fine motor skills, balance and visual-
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motor control with improved performance for the
group without ADHD. Poeta and Rosa Neto22
complement that children with ADHD, due to
changes in fine motor coordination, may also have
difficulties in school learning and everyday activities.
Given the different results observed in the literature,
highlights that attention and concentration problems
affect not only the appropriate balance
development, but also in all motor skills2.
Checking the association between ADHD and
motor classification, it wasn’t found significant
association. This result is corroborated by Mostofsky
et al.29 in a study which was used neuroimaging to
assess children with ADHD during the performance
of a simple motor task. The authors found decreased
activation in the motor cortex and no change during
skill task, suggesting no relations between them.
The motor disorders in individuals with ADHD only
manifest when ADHD presents itself genetically
more severe, it may mean that there are specific
types of genes for ADHD without presenting
association with motor difficulties30.
Unlike the present study, Miyahara et al.15 found
significant associations of anomalous responses of
children with ADHD in brain activation performing
motor tasks of tapping fingers. Kaplan et al.1 evaluated
individuals with learning and attention disabilities and
with typical development, finding high prevalence of
DCD and comorbidity degrees of DCD with other
developmental disorders, such as attention deficit and
hyperactivity disorder. These problems appear
together due to proximity between two brain areas
(prefrontal cortex and cerebellum) responsible for
cognition and motor control21.
On nutritional status, the results indicate that
most students with and without ADHD were eutrophic,
however it was observed for both groups a high
frequency of overweight subjects, yet, there was no
significant difference between students with and
without ADHD. Studies show that overweight can be
explained by physical inactivity and habits acquired
through development7,9,10. Moreover, these studies9,10
also discuss about sedentary trend among teenagers
favoring weight gain and predisposing to disease in
adulthood. Reportedly the Diagnostic and Statistical
Manual of Mental Disorders31, individuals with ADHD
would be, by definition, more active than typical
individuals, presenting excessive ample motor activity
and difficulty participation in sedentary activities.
We believe that these excessive motor
characteristics could give them a greater caloric
expenditure compared to peers without the disorder
of attention, but the results of this study revealed
that children with ADHD were overweight /obese
individuals as well as typical, which may suggest
that both have similar lifestyles. Other studies
evaluating mental health and overweight/obesity
prevalence in children and adolescents found that
both have similar body satisfaction as children and
adolescents with normal weight11,16.
The information cited above are in line with one
of the studies reported in the systematic literature
review about ADHD, which found that obesity may be
a comorbid of attention disorder, although studies that
address this issue are still scarce in the literature, which
recently received focus because of an increasing in
obesity index in worldwide. In a study19 with adults in
obese treatment, found ADHD prevalence in most
obese, which may occur due to brain dopamine or
dysfunction in the insulin receptor. According to the
authors further research is needed to explain the
association between ADHD and obesity. Agranat-Meged
et al.23 corroborate these claims finding in their study
with 26 children in school age, of both sexes, more
than half of them suffered from ADHD comorbid, which
led the authors to infer that the disorder may be a risk
factor for the development of an abnormal feeding.
About correlation between BMI and motor
skills, it was found a weak and negative relationship
between balance and overweight variables only for
“with ADHD” group, indicating that the higher the
BMI the worse the balance. Berleze et al.32
investigated the motor performance of obese
children and found that they were classified as early
and elementary stages of motor patterns. The
authors found that obesity influences negatively the
process and product performance of fundamental
motor skills, causing the kids to quit of systematic
practices, which would cause inactivity and
restriction of motor activities. Aleixo et al.17 support
our results verifying the influence of overweight and
obesity in balance skills in schoolchildren aged 6 to
10 years, global praxis and postural changes, finding
that overweight and obese schoolchildren showed
deficits in balance and fulfillment motor activities,
as well as performing everyday activities.
Another study33 examined the coordination
level in schoolchildren, verifying that scholars with
overweight/obesity had low levels of coordination.
The nutritional status may interfere in children
motor skills performance, which may have
influenced the results of the cited study. These
findings corroborate the findings of this research
showing a negative correlation between nutritional
status and balance skills. In another investigation34
sought to relate BMI and gross motor skill showing
that there was no significant correlation. The authors
believe that motor development occurs in the same
way for all children, not restricting the movement
by body weight.
Thus, it was found that most subjects in both
groups showed normal motor development and
appropriate nutritional classification for age, and
there is also occurrence of overweight for both
groups. It was observed a difference in balance skills
and manual dexterity, with worst motor
performance presented by the “with ADHD” group.
It was also found that the higher BMI the worse
performance in balance.
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